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Advances in engineered Bdellovibrio bacteriovorus for controlling
bacterial infections
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Abstract: Bacterial infectious diseases persistently pose severe threats to human health, development of
livestock and aquaculture industries, and ecological stability. The extensive use of conventional antibiotics has led
to increasingly critical issues of bacterial resistance, making the development of novel and effective strategies for
preventing and treating bacterial infections an urgent priority. Bdellovibrio bacteriovorus, as a genus of parasitic
bacteria that prey on other bacteria, exhibits lytic activity against various pathogenic species and demonstrates
potential for combating bacterial infections. However, the direct application of B. bacteriovorus suspensions or
powders faces challenges including rapid clearance, susceptibility to immune system elimination, difficulty in
maintaining their vitality, and poor user compliance. Recent advancements in engineered B. bacteriovorus
technology have created new opportunities for more precise and efficient utilization of these predators in infection
control. This paper reviews recent advances in engineered B. bacteriovorus for bacterial infection control, with
particular emphasis on engineering strategies based on formulation design, surface modification, and genetic
editing, along with their therapeutic applications. The review aims to provide valuable insights for advancing
research on engineered B. bacteriovorus technologies.
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Figure 2 B. bacteriovorus delivery system for the treatment of bacterial infections. A: Dual-network B. bacteriovorus-loaded hydrogels

(BG) were prepared for highly effective loading B. bacteriovorus and the treatment of bacterium-infected wounds. Adapted from Ref. 33.

Copyright © 2022 Chinese Pharmaceutical Association and Institute of Materia Medica, Chinese Academy of Medical Sciences; B: Tempera-

ture- and ion-sensitive in situ hydrogels of B. bacteriovorus (BIG) were prepared for the treatment of drug-resistant bacteria-induced corneal

infection. Adapted from Ref. 34. Copyright © 2023 Elsevier B.V; C: Illustration of cryomicroneedles (cryoMNs) for ocular delivery of

predatory bacteria in treating eye infection. Adapted from Ref. 36. Copyright © 2021 The Authors; D: B. bacteriovorus-loaded poly(lactic-

co-glycolic acid) (PLGA) large porous microspheres (BPMs) avoid alveolar macrophage uptake and eradicate drug-resistant bacteria from
the lung by inhalation. Adapted from Ref. 35. Copyright © 2025 The Authors
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resistance dissemination. Adapted from Ref. 42. Copyright © 2024 Wiley-VCH GmbH
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